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Trade 1
Introducing means of production
The following is a simple investigation into an economy that
has undergone a major cognitive revolution. A change-over
that has historically implied a quantum leap.
We shall discuss the introduction of means of production,
'machines' for short, machines that must be produced and
which require speciﬁc techniques to be produced.
It follows that an economy in which labour is supported and
enhanced by 'machines' must have production processes that
produce and reproduce them.
It is an economy in which there exists specialisation of labour
and commodities are produced by means of commodities.
Trade 1
Equilibrium
Note that the two processes are reciprocally necessary since
the ﬁrst produces consumption goods for workers employed in
both processes and the second the machines that both use.
This fact implies some notion of equilibrium between the two
since if the economy is to last both outputs must be
simultaneously available in the right proportions.
The following two equations state this relationship: an
output-absorption relation:
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Trade 1
Solutions
The above is a very simple system that after some trivial
manipulations yields the following form
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where g is the common growth rate. Note that for equilibrium
to prevail g must be the same given that the two processes are
reciprocally necessary. Thus, consumption per head:
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Trade 1
Comments
The system yields a w −g trade oﬀ; it is immediate to see
that dw
dg
< 0.
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once either consumption per head or the growth rate is ﬁxed,
the economy can support it only if it takes an output structure
that ensures that machine and corn outputs are in the stated
exact proportion.
This solution describes a two-sector economy in equilibrium,
that is, once both have fully implemented the new technology
and the required structure. Nothing is said how the crossover
occurs.
Trade 1
Relative prices
It is straightforward to see that a two-sector economy requires
an exchange of outputs. The corn-sector must be able to make
some output available to support the machine-sector
consumption per head (a real wage).
The machine sector must make machines available to the corn
sector in order to recover machines.
The question is: what are the terms of this trade?
To answer this question, we can proceed as follows: deﬁne as
Pm
Pg
= pm the relative price of 'machines' in terns of corn, i.e.
the terms of trade of corn against machines.
Trade 1
The exchange
From the above, the exchange between the two sectors , in
terms of the relative price, is: machines against corn:
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since this solution must be the same as the one seen in the previous
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Trade 1
Wages and the growth rate
Although it may be said that the exchange relation is a
demand and supply relation, the relative price that it
determines is the ratio of traded corn for traded machines that
insures that the system grows at rate g .
An alternative way is to price, in terms of corn, the two-sector
system so that each sector may recover enough to restore
consumed capital and support investment at rate g .
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which after some trivial algebra leads to
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the same expression that was determined through the system
of quantities: the output-absorption equation
Trade 1
Price and equilibrium
Solving for the relative price:
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Notice that the relative price, as well as consumption per head,
varies with the growth rate. It varies, in other words, with the
distribution between consumption per head and the growth
rate.
The reason why it does is due to the necessity to insure that
both sectors recover through the exchange process enough
'machines' to ensure a common growth rate g .
Furthermore, the direction of change depends on
(l∗mm∗g − l∗gm∗m), i.e. on whether m∗g/l∗g R m∗m/l∗m. The relative
price in not independent of the w −g distributive relation.
Trade 1
Comments
This system is simple but can be generalized.
It is a dual, quantity and price system.
Trade 1
